32 The aim of this study is to understand the perceptions of Brazilian citizens about the actual conditions 33 of farm animal welfare in the poultry, beef, and dairy supply chains. To reach this aim, an online 34 survey was conducted. The analysis was based on descriptive statistics and three logistic regressions 35 models. Results of descriptive statistics showed that citizens in Brazil had mostly negative perceptions 36 about the actual conditions of animal welfare in the poultry, beef, and dairy supply chains. Results of 37 the logistic regression models showed that in the poultry and dairy supply chains, citizens with 38 background in agricultural/veterinary sciences, and citizens who reported a higher level of knowledge 39 about these supply chains, were more likely to perceive as bad the actual conditions of farm animal 40 welfare. In the poultry supply chain, citizens who reported previous contact with poultry farms were 41 also more likely to perceive as bad the actual condition of farm animal welfare. In addition, the 42 perception that farmers are mainly focused on the economic aspect of farming and less on animal 43 welfare, the perception that animals do not have a good quality of life while housed on farms, and the 44 perception that animals are not adequately transported and slaughtered, negatively impact on 45 perceptions about the actual conditions of farm animal welfare in the three supply chains. We 46 concluded that a protocol aimed to improve citizens' perceptions about the actual conditions of farm 47 animal welfare should focus in all phases of the supply chains.
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89 University of Grande Dourados/Faculty of Management, Accounting and Economics. Before starting 90 data collection, the questionnaire was tested with 20 participants. All the questions were translated to 91 Portuguese.
92
To collect the data, we conducted an anonymous online survey. In a first step, we contacted 93 by phone human resource departments in several universities across Brazil. In this first contact, we 94 explained the purpose of our research, and asked if the department would forward a survey link for the 95 personal e-mail of students, professors and administration staff. Upon acceptance, we sent a follow-up 96 e-mail to human resource departments with the survey link and a brief description of the research, 97 which was then disseminated online for the academic community. Each university disseminated the 98 questionnaire of only one supply chain. We received 1.617 questionnaires of which three were 99 disregarded because they were incomplete. The final number of questionnaires was 728 for the poultry 100 supply chain, 586 for the beef supply chain, and 300 for the dairy supply chain. The data collection 101 took place from November 2016 until December 2017.
102

Statistical analysis 103
Statistical analysis was conducted in two steps. In a first step, we used factor analysis to 104 reduce the number of items used to represent participants' perceptions about animal welfare. Principal 105 component was used as the extraction method. The criterion to define the number of factors was an 106 eigenvalue greater than one [19] . Items were included in a factor when they presented factor loadings 107 greater than 0.5. Factors scores were generated for subsequent analysis [19] .
108
In a second step, we run three logistic regression models. The three dependent variables were 6 147 perceptions of the actual conditions of animal welfare in farming. The higher participants scored on 148 LQ, the more they agreed that animals have a good quality of life while housed on farms. The third 149 factor describes participants' perceptions about the use of animals for human consumption. The lower 150 participants scored on HC, the more they agreed that humans are allowed to use animals for 151 consumption.
152
Descriptive statistics about the statements used to measure participants' perceptions about 153 animal welfare are presented in S2 Table. For the statements related to FI (Perc 1 , Perc 2 , Perc 3 , Perc 4 ), 154 the mean were above or close to 4, which indicates that participants agreed that most farmers focus too 155 much on the economic aspect of farming and less in animal welfare. For the statements related to LQ 156 (Perc 5 , Perc 6 , Perc 7 , Perc 8 ), the mean were below or close to 3, which indicates that participants did not 157 agree that animals have a good quality of life while housed on farms. For the statements related to HC 158 (Perc 9 , Perc 10 ), the mean were below or close to 2, which indicates that participants agreed that humans 159 are allowed to use animals for consumption.
160
Logistic regression models 161 We tested the impact of socio-demographic characteristics, and participants' perceptions 162 about animal welfare on their perceptions about the actual condition of FAW in each supply chain.
163 Results of the three logistic regression models are present in Table 1 . The socio-demographic 164 characteristics age, gender, pet ownership, and consumption of animal products did not significantly 165 impact on participants' perceptions about the actual condition of FAW in any supply chain. In the 166 poultry supply chain, participants who reported previous contact with poultry farms were more likely 167 to perceive as bad the actual condition of FAW compared to participants who had not reported previous 168 contact. In the poultry and dairy supply chains, participants in the fields of study related to 169 agricultural/veterinary sciences were more likely to perceive as bad the actual conditions of FAW 170 compared to participants out of these fields. In those supply chains, participants who reported a higher 171 level of knowledge about poultry and dairy supply chains were more likely to perceive as bad the 172 actual conditions of FAW compared to those participants who reported a lower level of knowledge 173 about these supply chains. Participants' perceptions about animal welfare also influence their 174 perceptions about the actual conditions of FAW. In the poultry and beef supply chains, participants 175 who perceived that animals are adequately transported and slaughtered were more likely to perceive as 7 177 not adequately transported and slaughtered. Within each of three supply chains, participants who 178 perceived that farmers are mainly focused on the economic aspect of farming and less in animal 179 welfare (FI) were more likely to perceive as bad the actual conditions of FAW compared to those who 180 perceived that farmers are more focused on animal welfare and less in the economic aspect of farming.
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Moreover, participants who perceived that animals have a good quality of life while housed on farms 182 (LQ) were more likely to perceive as regular the actual conditions of FAW compared to those who 183 perceived that animals do not have a good quality of life while housed on farms. Finally, participants 184 who perceived that humans are allowed to use animals for consumption (HC) were more likely to 185 perceive as regular the actual conditions of FAW compared to those who perceived that humans are not 186 allowed to use animals for consumption. 
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[13] focused on general public, our sample is restricted to academic community, where socio-210 demographic characteristics play a lesser role in explaining the variation in perceptions about the actual 211 condition of FAW. We recommend that future research focus on Brazilian general public to investigate 212 the role of socio-demographic characteristics in shaping perceptions about FAW conditions.
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In our logistic regression models we had three variables related to participants' knowledge 214 about the supply chains: their background in agricultural/veterinary sciences, a self-reported level of 215 knowledge and previous contact with farms. Results of the logistic regressions models showed that 216 these variables related to knowledge about the supply chains negatively impact on perceptions about 217 the actual conditions of FAW in the poultry and dairy chains. These results can be explained by a 218 growing body of literature indicating that as more people know about farming practices, the more they 219 think that these practices do not provide a good quality of life for farm animals [9, 11, 17] . In contrast, 220 results of the logistic regression model for the beef supply chain showed that variables related to 221 knowledge about the supply chain and farming did not impact on perceptions about the actual 222 conditions of FAW. These results might be explained by the difference in animal production systems 223 used in the three supply chains in Brazil. The predominant production systems in poultry and dairy 224 supply chains in Brazil are intensive, where animals live mostly confined [1, 17] whereas, in the beef 225 supply chain, animals are reared in more extensive systems [21] . Intensive production systems are 226 usually perceived by citizens as unnatural and by providing less FAW compared to extensive systems 227 [20] . Therefore, in our sample, participants who had more knowledge about animal production systems 228 in the poultry and dairy supply chains might know that mostly animals are housed in confinement 229 housing systems, and were more likely to perceive the actual conditions of FAW in these two chains as 230 bad. In contrast, in the beef supply chain participants who have more knowledge about animal 231 production systems might know that mostly animals are reared in extensive production systems, and 232 therefore knowledge did not impact on their perceptions about the actual conditions of FAW. These 233 results suggest that increasing citizens' education about animal production systems and practices used 234 in supply chains will decrease their acceptance of such production systems and practices, particularly 235 in supply chains with more intensive production systems. Ventura et al.
[22] also claimed that 10 236 education and exposure to livestock farming might not improve citizens' perceptions that farm animals 237 have a good life.
238
Results of the logistic regressions also showed that perceptions that farmers are mainly 239 focused on the economic aspect of farming, perceptions that animals do have a good quality of life in 240 farms, and perceptions that animals are not adequately transported and slaughtered, negatively impact 241 on a general measure of the actual conditions of FAW. These results indicate that perceptions about 242 animal welfare conditions on each phase of the supply chain shape the general perceptions about the 243 actual conditions of FAW. Therefore, a protocol aimed to improve citizens' perceptions about the 244 actual conditions of FAW should focus in all phases of the food supply chains.
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A potential limitation of this study concerns selecting participants only in the academic 246 community. In comparison to the Brazilian population our sample is younger, more educated, and 247 earns a higher income [23]. Although we acknowledge that our sample is unbalanced in terms of 248 education, income, and age, we argue that academic community members have more access to 249 information that might drive changes in production systems.
250
